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Evaluation of a Video Communication System `E-VChat' Using the Self-character
Based on the Contactless Measurement for Virtual Face-to-face Projection
Yutaka Ishii1, Shiho Nakayama2, and Tomio Watanabe1
Abstract { We previously proposed an embodied video communication system called
\E-VChat" in which a CG avatar is superimposed on the other talker's video image in a
face-to-face scene in order to comprehend the talkers' mutual interaction during remote
communication. Remote talkers can communicate interactively via their own avatar with
the partner's video image, which moves based on the talker's motion and automatically
generates motion based on the on-o pattern of the talker's voice. This system uses a
headset-type motion capture device that reects the talker's head movements directly
using acceleration and gyro sensors. Further, we demonstrated the eectiveness of the
E-VChat system through a communication experiment.
? In this paper, we propose an advanced E-VChat system that uses image processing
to sense the talker's head motion without wearing sensors for practical use, and discuss
the development of a prototype of this system. We demonstrate the eectiveness of the
self-avatar that uses the talker's head motion and auto-generated motion based on speech
input through a communication experiment in which 12 pairs of subjects are evaluated
in three separate communication modes. In one mode, only head motion is used; in the
second mode, motion is auto-generated based on speech input; and in the third mode,
both the head motion and the auto-generated motion based on speech input is used. In
addition, we conrm through a communication experiment the eectiveness of the su-
perimposed avatar for a face-to-face oating projection based on the partner's face angle
in comparison with a bottom-center projection of the partner's image irrespective of the
partner's angle.
Keywords : Embodied Interaction, Video Communication, Avatar Mediated Commu-
nication, Head Motion Tracking, Voice-driven Embodied Character
1. ????
???????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
???????????????? [1]?[6]?????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
*1??????? ?????
*2???????????????????
*1?Faculty of Computer Science and Systems Engineering,
Okayama Prefectural University
*2?Graduate School of Systems Engineering, Okayama
Prefectural University
????????????????????????
????????????????????????
????????????????????????
???????
???????????????????????
???????????????????CG???
????????????????????????
?????????????????????????
???????? [7], [8]??????????????
????????????????????????
????????????????????????
????????????????????????
????????? [7]??????????????
????????????????????????
????????????????????????
??????????????????? Enhanced-
VideoChat(E-VChat)??????????????
????????????????????????
??????????????????? [8]????
????????????????? Vol.16, No.3, 2014
????????????????????????
???????????????????? Picture-
In-Picture???????????????????
????????????????????????
????????CG ??????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
??????????????CG????????
????????????????????????
????????????????????????
????????????????
???????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
?????????????????????????
12? 24????? 7??????????????
????????????????????????
?????
???????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
?? [9]?????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????
2. E-VChat:????????????????
???
2. 1 ?????
???????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
1????????????????????????
????????????????????????
????????????????????????
????????????????????????
E-VChat???????????????????
????????????????????????
?????CG?????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
???? [10]??????????????????
?????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
??????????????
???????????
???????
????????
??????????
??????
??????
? 1 E-VChat??????????
Fig. 1 Concept of E-VChat system.
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Fig. 2 Talker's gaze lines based on camera positions.
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Fig. 3 Motion-generation model based on the on-o
pattern of talker's speech.
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Fig. 4 Detection range of the face angle.
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Fig. 5 Example of communication scene using the E-
VChat.
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Fig. 6 Experimental setup.
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Fig. 7 Avatar selection window.
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Fig. 8 Characters from the frontal viewpoint.
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Table 1 Result of pair comparison in the communi-
cation experiment.
A B C ?
A 11 3 14
B 13  1 14
C 21 23 44
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Fig. 9 Preference  based on the Bradley-Terry
model.
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Fig. 10 Seven points bipolar rating.
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Table 2 Result of avatar selections.
Total Boy Girl Lion Sheep Dog Rabbit Robot
All 24 0 1 5 7 0 6 5
Male 12 0 1 4 2 0 3 2
Female 12 0 0 1 5 0 2 3
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Fig. 11 Examples of talker's avatar arrangements.
96%
4% ? ? ?????????????
???????? ??
? ? ?????????????
???????? ?
? 12 ????????????
Fig. 12 Result of paired comparison for the avatar's
arrangements.
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